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CHAPTER I 
STATEMENT OF THE PROBLEM 
Ability and achievement testing in the elementary school 
has come to be as much an accepted part of the school currie-
ulum as the teaching of the basic academic subjects. It has y 
even reached a point where one test publisher goes so far 
as to say, "Because of the length of the tests, some children 
who do not have a particular skill at the beginning of a test 
will show signs of learning it before the test is completed, 
even though the items become progressively more difficult." 
Justification 
Many tests are being given but the maximum utilization 
of test results is not being undert.aken. 
In order for test results to be easily understood and 
correctly interpreted by teachers at different levels, it is 
necessary that they be organized in a concise, systematic 
way. By converting both ability and achievement scores to 
stanines it is possible to make a direct comparison between 
the two for purposes of: 
1. detecting the under-achiever 
1/ M. Lucille Harrison, James B. Stroud, The Harrison-Stroud 
Reading Readiness Profiles, Teacher's Manual, Houghton-
Mifflin Co., Boston, Mass., 1950, 1956, p. 4. 
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2. detecting the over-achiever 
3. indicating curriculum areas needing revision 
4. detecting individual differences within the 
group 
5. detecting an individual's difficulty in a 
specific area 
6. providing a complete picture of the child's 
ability and achievement standing in his peer 
group. 
Purpose of study 
2 
The purpose of this study is to determine the number of 
pupils who are achieving above, below or at maximum capacity 
when classified on a stanine rating scale. 
Scope of the study 
This study deals with an analysis of the ability and 
achievement test results of the 121 fifth graders in one small 
town in Massachusetts. It represents the total population of 
fifth graders in the school system. 
The study compares the indi vidual child's ability score 
with his achievement score as measured by the Kuhlmann-Anderson 
Intelligence Test and the Stanford Achievement Test, Form M. 
To make a simple direct comparison, each final score is con-
verted to a stanine which indicates a pupil's academic level 
in each sub-test. The assumption being that the normal child 
3 
who is worki ng at his mental capacity will remain in a rela-
tively fixed position according to the stanine grouping. 
Definition of terms 
Capacity 
y 
"By 'capacity to achieve~ is meant the potential 
ability to perform successfully in school subjects. 
It is ordinarily determined by one's score on an in-
telligence measure. It is a predictive measure in 
the sense ' that it measures the ability of a pupil to 
profit from instruction." y 
Achievement 
'The term 'actual achievement' refers to the 
amount and quality of school work in specific subject 
matter areas that has been learned by the pupil as 
measured by a standardized achievement test." 
v Stanine 
'~he stanine scale, employed by the United States 
Air Force during World War II, provides a single-digit 
system of scores, with a mean of 5 and an SD of 2. The 
name "stanine" (a contraction of "standard nine") is 
based on the fact that the scores run from 1 to 9." 
Over-achiever 
The pupil who is more than two stanines above his ability . 
stanine in two or more areas. 
Under-achiever 
The pupil who is more than two stanines below his ability 
stanine in two or more areas. 
!% George A. Prescott, The Development of an Improved Method 
of Making Capacity-Achievement Comparisons, Unpublished 
Doctor's Dissertation, Boston University, 1950 9 p. 4. 
y Ibid. , p . 5. 
3/ Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, p. 83. 
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Summary 
This study is a survey of the ability and achievement 
scores of a fifth grade to discover the number of pupils who 
are working up to their ability, above and below their abil-
ity according to a stanine technique for the purpose of 
assisting the grade teachers in understanding their pupils. 
The statistics used in this study are based on the 1956 
test results but the charting for each pupil covers a three 
year period, 1954 through 1956, so the classroom teacher has 
a cumulative record of test results for each pupil for a 
three year period, grades three through five. 
It is hoped that the three year cumulative record will 
dispel any argument about the reliability of the technique 
and point out any deviation in the test results for any par-
ticular pupil. 
CHAPTER II 
REVIEW OF RESEARCH 
Although there have been many different methods of com-
paring ability and achievement little has been written about 
a stanine comparison. Much of the literature describing other 
methods of ability and achievement comparison carry the warn-
ing that results of such comparisons are not always reliable 
but for purposes of research some of the other methods will 
be reviewed here. 
-·-
y 
Hawkes, Lindquist and Mann state, 
'~chool and college administrators have long played 
with the idea that a study of examination results, of 
the distribution of the grades given by different in-
structors, might be made to yield some evidence of the 
comparative teaching effectiveness of the members of 
their staffs. No simple comparison of the percentile 
rankings of the same students in different courses, for 
example, or of the average or median scores of different 
classes in the same course will yield safe interpreta-
tions. We must await the development of controls and 
techniques as yet only partially envisaged. Some of the 
items which will enter into an eventual technique can be 
foreseen. One such item will undoubtedly be the checking 
of achievement test results against intelligence test 
scores; this procedure is already generally followed, 
and obviously increases the reliability of measurement 
or indication of probable effectiveness of instruction." 
Y Herbert Hawkes, E. F. Lindquist, C. R. Mann, The Construc-
tion and Use of Achievement Examinations, Houghton-Mifflin, 
1936~ p. 463. 
-5-
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In 1936 the popular method of checking achievement test 
results against intelligence test scores seemed to be the 
Achievement Quotient method to which reference was made as 
early as 1920. Even at its peak of popularity, authors recog-
nized its deficiencies. 
In 1920, Monroe and Buckingham!/ call the relationship 
between achievement and ability the Achievement Quotient and 
consider it " •••• as a measuring device for combining in an 
effective way the results of educational and mental tests into 
a measure of educational achievement relative to the pupil's 
capacity to progress." y 
Seventeen years later, Dougherty, Gorman and Phillips 
describe the Achievement Quotient thus: 
"Comparison of the child's level of achievement in 
school work with his level of mental development is the 
real measure of his learning efficiency. This measure 
which is called the Achievement Quotient or the Accom-
plishment Quotient is obtained from either of the two 
formulas given below: 
AQ = i§ X 100 EA X 100 or AQ = MA 
While the AQ is a very useful device, final conclusions 
regarding a pupil's educational efficiency must be given 
careful consideration because of the nature of the EA 
and the ~fA. One must remember that the Educational Age 
is the composite of several subject ages and may be 
unduly influenced by curriculum limits, test standard-
l/ N. S. Monroe and B. R. Buckingham, Illinois Examination 
Teacher's Handbook, University of Illinois, Bureau of Educa-
tional Research (July, 1920J Urbana. 
y James Dougherty, Frank Gorman, Claude Phillips, Elementary 
School Organization and Management~ The Macmillan Company~ 
New York~ 1937~ p. 163. 
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ization; test reliability, test validity and many other 
factors. It is also true of the Mental Age which cannot 
be an exact measure of all of the pupils' mental abil-
ities." 
1/ 
The same authors- also state that: 
"A knowledge of the MA and CA of a pupil is useful 
in determining whether he is working up to his capacity 
or is just loafing. By comparing a pupil's achievement 
age in the various subjects with his mental age, the 
teacher is able to determine reasonably well the extent 
to which he is exerting himself. For pupils who are not 
working to capacity, modifications in the teaching pro-
cedure, in methods of managing the child, or in the 
n~ture of the material presented must be made to the end 
that the pupil is challenged to put forth his best 
effort." 
In reference to the formulas on page 6, Educational Age 
. 2/ 
is defined by Dougherty, Gorman and Phillips- as: 
"a 
tion to 
formula 
measure of the child's educational age in rela-
his chronological age. It is obtained from the 
_ Educational Age lOU 
EQ-Chronological Age x 
The Educational Age is determined from a standardized 
test. An educational quotient of approximately 90-110 
indicates average achievement for the child's chrono-
logical age; above 110 indicates more than average, and 
below 90 indicates inferior achievement. It should be 
understood, however, that this quotient is only a rough 
measure of a pupil's educational efficiency." 
One argument for the use of stanines to make a comparison 
within the group is that it does not place a limit on the total 
score. For example a child who has an I.Q. of 140 is rated 
1/ james Dougherty, Frank Gorman, Claude Phillips ·, Elementary 
~chool Organization and Management, The Macmillan Company, 
New York, 1937, p. 148. 
y Ibid., p. 162.. 
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near genius but if the intelligence test were affected by 
"practice effect" as in the case of the use of the Think and 
Do series of workbooks and the SRA Primary Mental Abili tie.s 
test the 140 I.Q. would be meaningless. However, if most of 
the class had high I.Q. scores, this child, considered in a 
relative position in the group could be above average or even 
average as the results were compared. 
It hardly seems necessary to point out the danger of 
accepting one I.Q. score but many authors, in explaining I. Q.'s g 
add words of caution. Bernard, James and Zeran say: 
"The IQ obtained from the present standard intelli-
gence tests is an extremely useful tool when employed 
competently and cautiously by the classroom teacher. It 
must always be noted that the perfect test of intelligence 
has not yet been devised and until it has been, no one is 
ever justified in labeling a child as dull or feeble-
minded without the most careful clinical observation and 
diagnosis and the elimination of every other possible fac-
tor which might affect his test scores." 
We have come to accept the fact that the average I.Q. is 
from 90-110. Since a child's physical growth pattern is some-
what irregular it would follow that his pattern of mental 
growth would also vary slightly over a period of years and no 
one test can be used as the final determinant of a child's 
mental capacity. 
!/ Harold w. Bernard, C. Evan James, Franklin R. Zeran, 
Guidance Services in Elementary Schools, Chartwell House, Inc., 
New York, 1954, p. 93. 
9 y 
Barr, Davis and Johnson . define the general intelligence 
test as an attempt to " •••• measure the learner's reaction to 
varying types of material so that the total score resulting 
from composite treatment of its various sections indicates 
the student's potential learning ability in a variety of 
learning situations. 11 
Educators have not always been cautious about the valid-
ity of the intelligence test and its uses as may be seen from y 
the following quote: 
'~he intelligence test furnishes information ex-
tremely useful in determining promotions, especially 
extra promotions. The intelligence quotient and mental 
age are very necessary aids in the diagnosis of cases 
of special defects. Various cases of reading disability 
have every appearance of being the result of low intel-
ligence. Many children with disabilities of such a 
nature have been saved from gross injustice through the 
use of an intelligence test. The results from the test 
will indicate to the teacher whether the children are 
normal, dull, or above normal mentally." 
The achievement test does not seem to be such a contro-
versial subject as the intelligence test but it has many draw-
1/ backs. Anne Anastasi has the following to say: 
''The principal object of achievement tests is to 
appraise the effects of a specific course of instruction 
or training. Achievement tests are frequently employed 
to check the attainment of minimum performance standards. 
1/ Arvil s. Barr, Robert A. Davis, Palmer 0. Johnson, Educa-
tional Research and Appraisal, J. B. Lippincott, New York, 
1953, p. 104. 
Y James Dougherty, Frank Gorman, Claude Phillips, Elementary 
School Organization and Management, The Macmillan Co., New 
York, 1937, p. 149. 
Y Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, pages 454, 455, 456 and 459. 
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The many roles which achievement tests can play within 
the specific setting of the school itself have long been 
recognized. As an aid in the assignment of grades, such 
tests have the advantages of objectivity and uniformity. 
Achievement tests also constitute an important feature 
of remedial teaching programs. Like any other type of 
test, achievement tests should be regarded as tools, not 
goals. Moreover, it must be remembered that they pro-
vide only partial information and need to be supplemented 
by other observations." 
The foregoing quotation seems to have summed up the 
necessary discussion of achievement tests. 
At this point it becomes necessary to describe some of 
the comparative techniques which have been used in thvast. 
Twenty years ago, Dougherty, Gorman and Phillips said 
that there were several methods of describing scales of 
measurement but one that "is now commonly used for describing 
the performance of pupils consists of comparing the perfor-
mances with those of other children." In applying it, the 
performances of the pupils being measured were compared with 
norms which represented the level of performance of a certain 
majority of children at various age or grade levels. 
The uses of norms and their defects are described by ?:! . 
Anne Anastasi in this manner: 
"It is customary to interpret scores on educational 
achievement tests in terms of grade norms. This prac-
1/ James Dougherty, Frank Gorman and Claude Phillips, Elementary 
School Organization and Management, The Macmillan Co., New York, 
1937' p. 134. 
2/ Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, pages 461 to 464. 
tice is understandable, since the tests are employed 
within an academic setting. 
Despite their widespread acceptance, grade norms 
have many defects." 
Some of the defects are differences in courses of in-
11 
struction, variations in level of material for any given grade, 
superior mastery of one grade's material with inability to 
score at a higher grade level or such a superior knowledge of 
the course content of one grade level that the resulting 
"grade equivalent" score is misleading. Under such conditions 
it is possible for a child who excels in fifth grade history 
to obtain a seventh grade equivalent score which would seem to 
indicate that he had mastered seventh grade history but it 
does not really mean that. The seventh grade norms could be 
reached either by average mastery of seventh grade content or 
by superior mastery of fifth grade content. Scores obtained 
in this fashion are therefore ambiguous. 
The reliability of grade norms is further complicated by 
the fact that, during any one grade, progress may be rela-
tively slow in some fields of instruction and relatively rapid 
. , .Y · · f ~n otners. Anastas~ expla~ns th~s growth as ollows: 
"The child whose achievement test scores indicate 
an acceleration of two grades in reading and in arith-
metic may actually excel his classmates much more in 
arithmetic than in reading. This would be true if a 
1/ Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, pages 462 to 464. 
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larger proportion of individuals in that grade were 
accelerated by two grades in reading than in arithmetic. 
In that case, a two-grade acceleration in reading would 
not represent as much superiority as a two-grade accelera-
tion in arithmetic. It is apparent that an achievement 
profile plotted in such grade units would be very mis-
leading." 
Grade norms tend to be incorrectly regarded as perfor-
mance standards. A teacher may assume that all pupils in her 
class should fall at or close to the grade norm for her par-
ticular grade in achievement tests. Such a misconception does 
not account for individual differences within any one grade 
nor for the range of achievement test scores which will in-
evitably extend over several grades. 
It is further st ated that achievement test scores ex-
pressed in terms of educational age norms offers no solution 
to these difficulties. Educational ages are to be interpreted 
in the same manner as mental ages, except that the former are 
based upon educational achievement test scores, rather than 
upon intelligence test scores. Educational age norms are 
usually found by taking the median score of all pupils of a 
given age, regardless of grade placement. Most c hildren in 
public schools advance one grade each year so the age and grade 
norms will correspond fairly closely. Discrepancies between 
them may be a reflection of promotional policies or age of ad-
mittance to school and will virtually disappear if modal-age 
grade groups are used. Regardless of how they are computed, 
however, educational age norms are subject to the same draw-
13 
backs as grade norms. 
!I Anastasi says, "For the majority of testing purposes 
the most satisfactory norms for the evaluation of achieve-
ment test perform~e are those which indicate the individual's 
position within his own grade level." By means of percentile-
v.rithin-grade-norms, the individual's percentile rank is deter-
mined in reference to a normative sample of his own grade. 
The major emphasis in the interpretation of achievement test 
scores is placed upon the individual's progress along a single 
composite scale. It is this scaled progress or lack of it 
which is the concern of the c lassroom teacher in her search y 
for conformity. Anastasi explains thus: 
"It is interesting to note that the traditional pro-
cedures for scaling scores are such that in "aptitude" 
tests the individual is usually compared with a peer 
group of his ovm age, while in rtachievement" tests he is 
commonly referred to a single broad distribution within 
which he is expected to progress as he continues his 
schooling. The result of these dissimilar approaches 
to scaling is to yield achievement test scores which 
rise from year to year, while aptitude test scores tend 
to remain constant." 
If the supposition is correct that it is better to be 
compared to a peer group, the stanine scale would closely 
parallel the child's development in comparison to the group 
rather than in meeting specific grade or age norms, which 
Y Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, pages 462 to 464. 
2/ Ibid. , pages 
14 
have already been discredited as an ideal way of comparing 
progress. y 
Bernard, James and Zeran have this to say about com-
paring scores: "Ranking pupils' scores from the highest to 
the lowest is one of the simplest methods of making compari-
sons. This method has probably been used in education longer 
than any other." 
While it is the basis for all other methods of comparison 
it is easy to understand why it is not a desirable method for 
an ability-achievement comparison. The percentile scale is 
an adaptation of this simple method. That, too, has its de-
Y fects. Anne Anastasi says: 
" •••• percentile scores will give a correct picture 
of each individual's rank, or relative position, in the 
normative sample, but not of the amount of difference 
between his score and that of another person •••• It is 
thus apparent that percentiles provide a crude, although 
simple and widely applicable, method of indicating the 
individual's standing in reference to the norms." 
The normal curve based on percentile scores is considered 
a logical basis for distributing scores. The wrong inter-
pretations have been placed upon its significance causing it 
to be used improperly. This improper practice has been that 
of assuming that all the pupils who fall into the lowest group 
1/ Harold W. Bernard, C. Evan James, Franklin R. Zeran, Guid-
ance Services in Elementary Schools, Chartwell House, Inc::-
New York, 1954, p. 145. 
?:/Anne Anastasi, Psychological Testing, The Macmillan Co., 
New York, 1954, pages 78 and 79. 
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must be considered as failing. The normal curve is based 
upon the assumption that the grouv is unselected. It fits 
perfectly only in such instances. 
Mental Age Grade Placement is another method of express-
ing the relationship between ability and achievement but it 
must be used with caution in interpreting high I.Q.'s. In y 
regard to Mental Age Grade Placement Bernard, .James and Zeran 
say: 
"In general, most intellectually gifted children 
have not been sufficiently stimulated by their educa-
tion~! experiences to reach their optimum level of 
achievement. One of the failures of our attempt at mass 
education has been a tendency to teach toward mediocrity 
with a cunsequent failure to provide opportunity for 
above average achievement of those children capable of 
superior work. This is not surprising. There is a ten-
dency to fail to challenge a child who achieves what is 
normally expected of children of his age and to concen-
trate on bringing up the level of the nonachiever s . As 
a consequence, the group of nonachievers probably re-
ceives more than its fair share of time." 
Much of the foregoing discussion has centered on tech-
niques and explanations of them. If the statement is true that 
"it takes twenty years for an idea to be accepted in education" 
it would be likely that the discussed methods would be out-
moded. The achievement quotient method should have outlived 
its alloted span by 1947. At that time we were engaged in 
post war restrictions and recovery to the neglect of educa-
1/ Harold W. Bernard, C. Evan James, Franklin R. Zeran, Guid-
ance Services in Elementary Schools, Chartwell House, In~ 
New York, 1954, p. 93. 
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tional activities. Out of war time preparations came the 
stanine method of compari~l intelligence to achievement. The 
first published reference- to this method is highly unsatis-
factory as an explanation of it, but it is the first avail-
able discussion of the stanine scale and is quoted here: 
'There are several reasons for condensing the C 
scale to some extent by giving it a 9-unit range. This 
is usually done by combining the two categories at 
either end, with 4 percent of the distribution in cate-
gories 1 and 9. Such a scale was standard for the Army 
Air Forces Aviation ~sychology Program during World War 
II. All test scores and composites were eventually 
scaled to this system, called "stanine" as a contraction of 
"standard nine". The mean of such a norm distribution 
would be 5.0, as in the C scale, but the standard devi-
ation would be slightly lower--1.96--because of the con-
tractions at the tails of the curve. 
Perhaps the chief practical benefit to be derived 
from 9 units rather than 11 is that such scores occupy 
only one column on the IBM punched-card records. For re-
search purposes, however, a significant grouping error 
is thus introduced, calling for corrections of various 
sorts when precise statistics are wanted. In guidance 
work, many counselors would probably not like to have the 
rare one person in a hundred at either extreme submerged 
with the other three percent next to him. There is 
· probably a full unit's discrimination between the hun-
dredth person and the next three percent, just as there 
is between any other neighboring · categories. This loss of 
discrimination in the stanine scale may not be tolerated 
and is unnecessary in the use of profiles in guidance." 
While Mr. Guilford apparently does not feel that the nine 
points are accurate enough for guidance purposes and there f ore 
!/ J. P. Guilford, Fundamental Statistics in Psychology and 
Education, McGraw Hill Book Co., Inc., New York, 1950, p. 306. 
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!I for classroom use, Mr. Evel condones, in a general way, the 
approximation of the measure, in terms of evaluation when he 
says: 
"Evaluation is impossible in the absence of some 
kind of measurement. That measurement should be as pre-
cise as possible, but it need not be perfectly precise, 
need not satisfy all the measurement criteria of the 
physical scientist. In its most elementary form, it in-
volves nothing more than the observation that Student A 
possesses more of a defined characteristic than Student 
B. If this statement can be verified independently by 
another observer, a useful measurement has been made. 
Evaluation goes beyond measurement in another re-
spect. It sets different standards for different indiv-
iduals and different standards for different schools. 
Part of the resistance to precise measurement of educa-
tional outcomes has grown out of the erroneous assump-
tion that the same achievements should be expected of all 
individuals, of all teachers, or of all schools." 
Mr. Guilford, in his search for absolute accuracy, fails 
to consider the fallacy of the testing instrument and the ele-
ment of human error when he decides that the nine point scale 
is inadequate. For all ordinary purposes its discriminatory 
uses are adequate for the average heterogeneous class. If 
further refinement is required it is an easy matter to separ-
ate the top one per cent from the next three but for educa-
tiona! purposes it does not seem necessary when one realizes 
that any appraisal of status may be a complex activity in-
volving many interrelationships. 
Y Robert L. Evel, ''Using Tests for Evaluation", The National 
Elementary Principal, (Dec. 1955), Vol. 35: p. 30. 
y 
Barr, Davis and Johnson say of status: 
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" •••• one is 
obviously led to consider factors producing that status and 
to the interrelationships of such factors. For example, a 
typical survey of school achievement leads to consideration 
of the factors underlying achievement, their importance, and 
interrelationships." 
. ~ 
The same authors say: "Evaluation of achievement must 
be on the basis of relative performance. Evaluation requires 
that each individual's performance compare with the perform-
ance of the group of which he is a member or with that of 
comparable groups." 
Relative performance is readily ascertained by the use 
of the nine point stanine scale as the analytical technique 
for determining relationships. Application of the scale to 
the data permits the range of ability or achievement of the 
individual or the group to be studied. The group may be com-
pared to the general population and the relationship of the 
individual to the total population can be found. 
The most useful reference to the application of stanines 
in education is found in the unpublished lecture notes of 
1/ Arvii S. Barr, Robert A. Davis, Palmer 0. Johnson, Educa-
tional Research and Appraisal, J. B. Lippincott Co., New York, 
1953, p. 188. 
2/ Ibid., p. 85. 
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William C. Kvaraceus and is summarized here. 
Raw scores on different tests are often expressed in 
different units thereby making a direct comparison of such 
scores impossible. Transformed scores, expressed as stanines, 
serve a dual purpose. First, they indicate the individual's 
relative standing in the normative sample and thus permit an 
evaluation of his performance in reference to other persons. 
Secondly, they provide a method which makes possible the 
~ 
direct comparison of the individual's performance on different 
tests. 
Raw score distributions approximate the normal curve and 
these normalized standard scores, expressed as stanines, are 
based on the assumption that the distribution of the trait 
measured is a normal curve. 
In the following chart, a normal distribution is sho~~ 
divided into segments which are alike in that each segment is 
based upon an equal distance along the bottom of t he curve. 
This results in different proportions of individuals falling 
at each level. In statistical terminology each such segment 
is equal to one-h~lf the standard deviation. The mean score 
of the stanine distribution is 5 and the standard deviation 
is 2. 
1/ William C. Kvaraceus, Educational Measurement in the Ele-
mentary School: Stanines, Boston University, 1955, Mimeo-
graphed. 
The proportion of cases falling at each stanine level 
is indicated as follows: 
Stanine: 
Proportion: 
9 
4% 
8 7 6 5 4 3 
7% 12% 17% 20% 17% 12% 
2 
7% 
1 
4% 
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Stanines may be obtained in several different ways but 
perhaps the simplest way is to use a table in which the num-
ber of individuals receiving a stanine of any stated magnitude 
can be read off when the total number of individuals in the 
group is known. To use this procedure, it is only necessary 
to arrange the scores in descending or ascending order and to 
mark off score ranges corresponding to the stated percentages. 
Stanines, based on local distributions, may be used in 
the following ways: First, if intelligence test results and 
achievement test results are both expressed as stanines, the 
two variables may be correlated with a minimum of work. Since 
stanines are directly comparable, the performance on any two 
tests may be directly compared. Secondly, individual pupil 
profiles take on a new meaning when expressed in stanines. 
The descriptive connotation of a stanine designation can be 
stated from very low (stanine 1) to very high (stanine 9). 
Since stanine values are determined by the raw scores 
on any given test they have a "built in" standard error of 
measurement. In most tests of reasonable reliability the 
standard error of measurement will be a fraction of a stanine 
point. 
Stanines may be directly converted to letter grades, 
if desired. One possible conversion is shown here: 
9 8 7 6 
A B+ B C+ 
1/ 
5 4 
c C-
3 
D+ 
2 
D 
1 
F 
The "Scattergram11- that is used in the Los Angeles 
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Public School, based on a seven group analysis in relation to 
achievement and I.Q. could easily be expanded to become a nine 
group method by the insertion of a remedial area and a basic 
area. Any other area title could be inserted where the need 
seems greatest. The seven voint scale and a comparable nine 
point scale are given below: 
1. Development 
2. Lower Basic 
3. Upper Basic 
4. Lower Standard 
5. Upper Standard 
6. Advanced 
7. Advanced Enriched 
2/ 
'~hese divisions (1 to 7)-
1. Remedial area 
2. Development 
3. Lower Basic 
4. Basic 
5. Upper Basic 
6. Lower Standard 
7. Upper Standard 
8. Advanced 
9. Advanced Enric hed 
separate those students who 
are working to c apacity, those who are not realizing their 
full potential, and those who seem to be achieving beyond 
thei r expectancy." The same descriptive terminology would 
a pply to the nine divisions. 
Y Harold W. Bernard , C. Evan James, Franklin R. Zeran, Guid-
ance Services in Elementary Schools, Chartwell House, InC:.-,-
New York, 1954, p. 149. 
?:/ Loc. cit. 
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!I 
Robert Evel says that 
"one of our most common and serious misconceptions 
is that the achievement test scores of an individual 
pupil should always be interpreted in relat1on to his 
I.Q. There is no intelligence test available which is 
not partly a test of learned achievement. Examination 
of the content of widely used group intelligence tests 
reveals that the vocabulary, arithmetic problems, and 
other materials they contain, closely resemble those 
found in general achievement test batteries." 
Without this comparison we have no basis for deciding 
whether a pupil's achievement is good or poor for him without 
knowing hmt much he is capable of achieving because what rep-
resents a high achievement for one student may represent low 
achievement for another, or relatively mediocre achievement 
for a third, depending on his basic intelligence, subject to 
the objectionable features already mentioned at the beginning 
of the chapter. 
'~he values to be derived from any program of testing de-
pend on the interpretat i ons placed upon the information gained y 
as the result of the measurement." 
11 Even in 1936, in reference to guidance , achievement 
Y Robert L. Evel, "Using Tests for Evaluation", The National 
Elementary Principal, ( Dec. 1955), Vol. 35: p. 31. 
2/ James Dougherty, Frank Gorman, Claude Phillips, Elementary 
School Organization and Management, The Macmillan Co., New 
York, 1937, p. 217. 
1/ Herbert Hawkes, E. F. Limquist, C. R. Mann, The Construc-
tion and Use of Achievement Examinations, Houghton-Mifflin, 
1936, p. 463. 
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testing served two major purposes: 
1. "For the guidance purpose, even more vitally 
than for other purposes, a high degree of comparability 
of test results is important. We need to know, not only 
how we ll Johnny has done in meeting or excelling the 
somewhat vague minimum or "passing" standard of some 
particular teacher or even of some central examining 
board, but chiefly how he ranks, in his mastery of vari-
ous materials of learning, in comparison with large 
groups of other students with similar and dissimilar 
backgrounds from similar and dissimilar schools. 
2. • ••• we need a large number of tests of each in-
dividua l for the reason already cited, that no single 
test, and no group of tests to be administered on one 
crucial occasion, can give us a valid diagnosis of an 1n-
dividual's capabilities or even of his achievements." 
That t here is a need for a simple way of comparing scores y 
is without question and the first quotation on page 1, "We 
must await the development of controls and techniques as yet 
only partially envisaged11 may be the prognostication of the 
stanine scale which seems to be the solution at the present 
time. 
1/ Herbert Hawkes, E. F. Lindquist, C. R. Mann, The Construc-
tion and Use of Achievement Examinations, Houg hton-Mifflin, 
1936, p. 463. 
CHAPTER III 
PROCEDURE 
The Kuhlmann-Anderson Intelligence Test D was given in 
April, 1955. During April of 1956, the Stanford Achievement 
Test Form M was administered to the same group. 
!I 
According to Prescott, 
"Any discussion of the difficulties involved in 
making capacity-achievement comparisons must commence by 
considering the validity of the capacity and achievement 
measures being compared, for no method, regardless of 
how elaborate it may be, can compensate for lack of 
validity in the measures employed." 
The authors of the Kuhlmann-Anderson Intelligence Tests 
2/ 
determine validity in their own way and say:-
"In the present tests, chronological age is used as 
the criterion of what the tests propose to measure. We 
propose to measure mental development from the age of 
five to mental maturity. For this purpose that test is 
most valid which shows this development best, by having 
the highest rate of increase in score through successive 
years~ This trait has been called the discriminative 
capacity of the tests, or the ability to make fine dis-
crimination between small increments in mental develop-
ment. The thirty-nine tests included in the nine bat-
teries of the scale were selected from over a hundred tried 
1/ George A. Prescott, The Development of An Improved Method 
of Making Capacity-Achievement Comparisons, Unpublished 
Doctor's Dissertation, Boston University,l950, p. 40. 
~EKuhlmannand Rose Anderson, Kuhlmann-Anderson Intelligence 
Tests, Instruction Manual, Educational Test Bureau, Minnea-
polis, 1942, p.8. 
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out, because, with a few exceptions, they gave the 
largest and most consistent increase in score for suc-
cessive age levels. The exceptions were determined by 
such considerations as ease of administration, of scoring, 
and possibility of being influenced by coaching and 
special training." 
!I .f . d The authors say that 1 a test 1s use at an age level 
where pupils fail to pass it because of inadequate opportunity 
rather than lack of ability, the test ceases to be a measure 
of mental development and thus loses validity. 
The Kuhlman-Anderson Intelligence Tests were standard-
ized on more than thirty thousand pupils selected from rep-
resentative communities of the North Carolina and Middle At-
lantic States. y 
Of this standardization Marzolf says, '~epeated re-
visions and the use of over five thousand subjects for the 
final revision have produced mental age norms which are doubt-
less quite dependable." He adds that perhaps the best reason 
for the continued use of the Kuhlmann-Anderson Intelligence 
Tests is that they are relatively less dependent upon reading 
skill than are most other group intelligence tests. 
Of the sixth edit i on of the Kuhlmann-Anderson Intelli-
!/ Op. cit., p. 10. 
2/ Stanley S. Marzolf, Third Mental Measurements Yearbook, 
Oscar K. Buros, Ed., Rutgers Un1versity Press, 1949, p . 236. 
26 
.!1 gence Tests a later review says, 
'The claim for validity rests on (a) data showing 
that the intercorrelations among the subtests and the 
total test are neither high nor low which the authors 
interpret as meaning that the tests are independent 
enough to add to the intelligence measure but not so 
independent that it is measuring something else en-
tirely; (b) on statistics showing considerable variation 
in average score as among groups of retarded pupils, on-
grade pupils and accelerated pupils; and (c) on the pro-
gressive increase in pupils attaining a larger number 
of correct answers through the grades. 
In general, these are acceptable statistical in-
dices concerning intelligence tests for the purposes 
for which such tests are now used in schools. 
The reliability of the tests at various age levels 
shows that the results may be used in the guidance of 
individual pupils." 
The Stanford Achievement Tests were standardized on a 
final norm group of 340 public school systems in 38 states, 
having annual promotion. Of these 340 school systems 104 were 
from the regional area of the New England and Middle Atlantic 
States. 47,434 pupils in grade five were tested and 14, 277 
pupils were used in the norm sample. 
To make certain the test content would be valid in view 
of measuring what is actually being taught in today's schools 
the construction of the test " •••• was preceded by a thorough 
analysis of the most widely used series of elementary text-
y' 
books in the various subjects." 
1/ David Segel, Fourth Mental Measurements Yearbook, Oscar K. 
Buros, Ed., The Gryphon Press, Highland Park, N.J., 1953, 
pp . 302-303. 
~Truman L. Kelley et al., Stanford Achievement Test, Direc-
tions for Administering, World Book Company, Yonkers-on-
Hudson, New York, 1953, p. 16. 
After administration and correction of the tests the y 
Otis Normal Percentile Chart was used " •••• first, to ac-
complish all the purposes of graphic representation and 
interpretation of the scores of a group, and second, to do 
so in the simplest and easiest manner." 
The correspondence between scores in two tests can be 
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read directly from the percentile curves. In explanation of y 
the correspondence between scores Otis and Durost say: 
"If two tests have been given to the same fairly 
large group of individuals (or approximately the same 
individuals) any score in one of the tests is considered 
as corresponding to the score in the other test which 
has the same percentile rank in the group. Thus the 
50-percentile score (median) in one distribution corre-
sponds to the 50-percentile score (median) i n the other 
distribution, the 60-percentile score in one distribu-
tion corresponds to the 60-percentile in the o ther dis-
tribution, and so on. It will be seen, therefore, that 
in using the method described above, we are merely find-
ing the scores in the two distributions which have the 
same percentile rank in those distributions." 
The manual of directions for use \rith the Otis Normal 
~ Percentile Chart states the general procedure as: 
1/ ArthurS. Otis, Normal Percentile Chart, Manual of Direc-
tions, World Book Company, Yonkers-on-Hud~on, New York, 
1938, p. 1. 
y Arthur S. Otis and Walter N. Durost, "Statistical Methods 
Applied to Test Scores", Test Method Help Number Four, De-
partment of Research and Test Service, World Book Co., Yonkers-
on-Hudson, New York, 1938, pp. 19-20. 
~ Arthur s. Otis, Normal Percentile Chart, Manual of Direc-
tions, World Book Company, Yonkers-on-Hudson, New York, 1938, 
p. 3. 
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. "(1) distributing the scores, (2) finding t he sub-
totals--number of cases to and including those in each 
interval of score, (3) reducing these subtotals to per 
cents (4) locating points on the chart representing 
these'per cents, and (5) drawing a smooth curve t hrough 
these points.u 
For greater accuracy intervals of one were used in as-
signing stanine designations, due to the relat1vely sma ll 
number of cases involved and the ranges o f t he scores. It 
is possible to obtain the number of cases in each stani ne 
!I 
group from a chart prepared by Walter N. Durost. The chart 
covers from ten cases in the group being norma lized to one 
hundred cases. For this study the number of cases was 121 
and it is a simple matter to find the percent of scores for 
one hundred cases and add it to the percent for 21 additional 
cases. One has to remember that the percent of cases a t each 
score level is constant and figured on a b asis of 100 cases 
becomes the total number of cases for that percentage. This 
number is merely added to the column score for any number of 
cases up to 99. For example, 7 is the percent for stanine 
two. Using 121 cases as the total number of cases find 21 
on the chart and the per cent of cases will be 1.47. Add 
this number to the 7 making a total of 8.47 which is the num-
ber of cases in stanine two when the total number is 121. 
When reducing subtotals to per cents this chart is valuable 
Y Walter N. Durost, Number of cases falling at each score 
level of a 9-point normalized standard score scale. Bos~on 
University. Mimeographed. 
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for speed and accuracy but it is as equally effective for 
the classroom teacher to figure the per cents arithmetically 
in order to arrive at the number of cases in each stanine 
group. 
If the percentile chart is used with a one-interval dis-
tribution it becomes necessary to find a cumulative total for 
the per cents. The following table shows the percentage of 
cases in each stanine, the percentile and the lower and upper 
limits of the total number of cases for this study. 
Table 1. Distribution of Stanines According to Percentiles 
Sta- Percent Number Percentile Subt otals Subtotals 
nine in each of Lower Upper arbitrarily 
Stanine Cases Limit Limit rounded off 
9 4 4.84 96.5- ' 100 116.78 121.00 117-121 
8 7 8.47 89.5-96.4 108.29 116.64 108-117 
7 12 14.52 77.5-89.4 93.77 108.27 94-l08 
6 17 20.57 60.5-77.4 73.20 93.65 73-94 
5 20 24.20 40.5-60.4 49.00 73.08 49-73 
4 17 20.57 23.5-40.4 28.43 48.88 28.,.49 
3 12 14.52 11.5-23.4 13.91 28.31 14 ... 28 
2 7 8.47 4.5-11.4 5.44 13.79 5-14 
1 4 4.84 .0-04.4 4.84 5.32 5-5 
When assigning a stanine to a score it is easier to ob-
tain the number of cases from the subtotals than from the 
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distribution of scores. The overlapping of cases between 
the upper limit of one stanine and the lower limit of the 
next stanine is an unavoidable problem in a distribution with 
intervals of one but the actual percentile tends to make the 
correction and thus eliminate any subjective selection. The 
natural breaks in the scores also tend to avoid a problem of 
this type. 
After the stanines are computed, a chart is drawn up 
showing the grade scores in each stanine designation. Then 
it becomes a simple matter to record on each pupil's file 
card his stanine equivalent. 
The 3 x 5 index cards were used to record all pertinent 
information. A white card indicated that the child progressed 
from one grade to another each year. For ease in identifying 
a child who had repeated a grade a yellow card was used. The 
first line on the white card was used to record scores and 
stanines for the first grade, the second line for the second 
grade and so on. A sample card follows: 
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Name of Pupil 
School Age PM WM Ave R Sp Lang AR AC 1\.ve A Mdn IQ 
ACG 54 8-2 sr- 56' 68 i' 709 97 9 61" 519' 56 9 66 5' 9 
MC 55 9-2 9C/' 711 84 9 64' 106f 769 55 7 65 y 78 9 12E 
MC 56 10-2 92 95 9 93 9 ~05' 90 9 77./ 53.0 63 7 91" 
The stanine scores were inked in after the charts were 
devised. With the Stanford Achievement Test the grade scores 
may also be read as grade placement scores and require a point 
before the last number. For example, a score of 105 indicates 
+h 
that the child's work is at the te~ grade fifth month level. 
From the placement of the scores on the card it may be seen 
that this pupil's card dated back to 1954 when he was in the 
third grade. The initials before the date indicate the school 
he attended. From the sample card it would seem that t his 
child's arithmetic sbould be checked. The third grade pre-
sented no difficulty, the fourth grade dropped from an I.Q. 
stanine of 9 to an achievement stanine of 7 in arithmetic com-
putation and by the fifth grade, arithmetic reasoning had 
dropped to stanine 7 and arithmetic computation to stanine 5. 
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If this indicates a trend it should be diagnosed and corrected 
if possible. While one subject matter area is of no great 
concern it is probably unnecessary for this to happen with a 
pupil who is in the upper four per cent of the school popu-
lation. 
Even though this study is a resume of one year's work, 
the stanines assigned to the fifth grade in 1956, cards were 
made for all pupils presently enrolled in the system in an 
effort to check the effectiveness of the method. 
To summarize this stanine technique for comparing 
achievement and capacity (ability) the steps taken are: 
1. Choose, give and correct achievement and intelligence 
tests. 
2. Using the Otis Normal Percentile Chart, conver t 
achievement test scores to stanines. 
3. Using the Otis Normal Percentile Chart, convert in-
telligence test scores to stanines. 
4. Assign stanines to specific grade equivalent or in-
telligence test scores. 
5. Record stanines on the pupil's file card. 
This is the end of the statistical or mechanical part of 
the procedure but only the beginning of the interpretive part 
of the stanine system. 
The use to which the school system puts it is entirely 
subjective. Suggestions for its use follow in a later chapter. 
CHAPTER IV 
RESULTS 
The value . of a testing program is dependent upon the 
proper use of the data or test results. Dougherty, Gorman and y 
~hillips say that the results from standardized educational 
tests are of primary con~ern to the classroom teacher for the 
obvious reason that they serve to give her a more critical 
picture concerning the achievements of the children. One of 
the more important aspects of the testing program is to de-
termine the quality and quantity of variation in achievement 
within the grade or class; that is, to determine in \mat sub-
jects and types of materials variation exists and the range 
of variation in each of them. A further step includes the 
variation between ability and achievement. 
The tables that follow in this chapter serve to point out 
the variation in subject matter areas as well as the variation 
in the individual pupil's score. 
Due to the lack of varied and extensive testing, caution 
is necessary in the identification of over and under achievers. 
w~en scores on intelligence tests and achievement tests are 
T; James Dougherty, Frank Gorman, Claude Phillips, Elementary 
~hool Organ1zat1on and Management, The Macmillan Co., New 
York, 1937, p. 164. 
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correlated, values above .80 are frequently found. Robert 
!I · 
Evel makes a reference to William Coleman and Edward Cur~ 
ton as having found that the overlap between what a typical 
group intelligence test measures and what achievement tests 
of reading and arithmetic measure are about 95 per cent. 
These findings are important. They mean that it is risky 
to identify a pupil as an over-achiever or an under-achiever 
on the basis of the differences between his intelligence and 
achievement test scores. The differences may be due almost 
entirely to errors of measurement. y 
Hawkes, Lindquist and Mann believe that a high degree 
of comparability of test results is important. They say, 
"We need to know, not only how well Johnny has done 
in meeting or excelling the somewhat vague minimum or 
'passing' standard of some particular teacher or even 
of some central examining board, but chiefly how he 
ranks, in his mastery of various materials of learning, 
in comparison with large groups of other students with 
similar and dissimilar backgrounds from similar and dis-
similar schools." · 
£Z Robert L. Evel, Using Tests for Evaluation, The National 
blementary Principal, Volume XXXV, Number 4, December, 1955. 
Y Herbert Hawkes, E. F. Lindquist, C. R. Mann, The Construc-
tion and Use of Achievement Examinations, Houghton-Mifflin, 
1936' p . 463. 
Table 2 . Distribution of Scores in Relation to St anin e 
Placement 
Tests Administered: 
Ku h l mann-Anderson D, April, 1955. 
Stanford Achievement Test Form M, May, 1956. 
Sta- I.Q. P .M. W.M. Sp. Lang A.R. 
n ine 
9 124-129 97-113 95-103 88-108 90-112 81-84 
8 117-122 82-92 80-8 9 79-85 80-88 77 
7 112-116 70-79 72-77 68-77 74-78 69-74 
6 104-110 59-68 65-70 58-67 64-73 61-67 
5 97-103 51-57 55-63 53-57 51-61 52-59 
4 91-96 45-50 49-54 49-52 41-50 47-51 
3 81-90 42-43 44-48 46-48 30-38 43-46 
2 71-80 33-41 39-43 38-45 21-27 40- 4 2 
1 67-68 21-30 32-38 30-36 0-17 33 - 39 
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A.C. 
64-68 
61-62 
60 
55-58 
52-53 
48-50 
44-46 
40-43 
30-38 
Note : In the Stanford Achievement Test, the scores ma y also 
be read as grade placements. For example a score of 64 above 
may be interpreted as a grade placement of sixth grade fourth 
month. 
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Table 3. Tabulation of the 4 Pupils Having an Ability Stanine 
of 1. (Lowest 4% of the Group) 
Number of Cases 
Achievement P.M. w.M. Sp. Lang. A.R. A. C. 
St anine 
9 
8 
7 
6 
5 2 
4 1 1 1 
3 1 1 2 
2 1 1 2 1 2 
1 2 2 2 1 1 
No. of Under 
Achievers 
No. of Over-
Achievers 2 1 1 1 
Interpretation of Findings at Ability Stanine 1: 
Three stanines below the ability stanine is considered 
tJ.. 
to b~ significant deviation from the accepted normal pattern. 
Three stanines above the ability stanine is considered to be 
over-achieving. Since the base is 1 there can be no under-
achieving unless one considers that stanine 1 is an under-
achieving stanine in itself. 
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of the four children having an ability stanine of 1, 
two are over-achiev~:::rs in Spelling, one is an over-achiever 
in Language , one is an over-achiever in Arithmetic Reasoning, 
and one is an over-achiever in Arithmetic Computation. 
Table 2, page 35 shows that the Kuhlmann-Anderson I.Q. 
range for Ability Stanine 1 is from 67 to 68. It also shows 
that the Grade equivalent scores on which Achievement Stanine 
1 is based go from a low of 0 in Language to a high of 3.9 
in Arithmetic Reasoning. A survey of the file cards which 
were prepared for this study show5that these four pupils 
have Kuhlmann--~derson I.Q.'s of 66, 67, 67 and 68. Three of 
the pupi ls repeated one or more grades. Chronological ages 
were 11 years 0 months, 13 years 1 month, 13 years 6 months 
and 14 years 6 months showing that they are from ten months 
to four years four months older than some of the other pupils 
in the fifth grade. 
Since the median group stanine is 5 the pupils with a 
stanine of 1 would be assumed to be doing the least work. 
If the ability stanine is 1 and the achievement stanine is 
1 the pupil is probably working to the best of his ability 
even though he is not doing acceptable "passing" work. 
On the surface it seems that the pupils with an achieve-
ment stanine of 5 in spelling, 4 in Language, 4 in Arithmetic 
Reasoning and 4 in Arithmetic Computation are working above 
their ability but in view of the record for grade repetition 
38 
it may be due to npractice" in taking the test, year after 
year. However, it is possible that the ability stanine is 
too low and further testing is indicated. 
Table 4. Tabulation of the 9 Pupils Having an Ability Stanine 
of 2. (7% of the group) 
Number of Cases 
Achievement P.M. W.M. Sp. Lang. A.R. A. C. 
St anine 
9 1 
8 
7 
6 1 
5 1 1 2 2 1 2 
4 1 1 3 2 4 
3 3 4 2 2 2 
2 2 3 3 1 2 
1 2 1 2 2 1 
No. of Under 
Achievers 
No. of Over-
Achievers 1 1 3 3 1 2 
Interpretation of Findings at Ability Stanine 2: 
Three stanines below the ability stanine is considered 
to be a significant deviation from the normal pattern. Three 
stanines above the ability stanine is considered to be over-
achieving . 
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Of the 9 children having an ability stanine of 2, there 
are no under-achievers due to the low ability stanine. Of 
the 9 children having an ability stanine of 2, one is an 
over-achiever in Paragraph Meaning, one is an over-achiever 
in Word Meaning, three are over-achievers in Spelling, three 
are over-achievers in Language, one is an over-achiever in 
Arithmetic Reasoning and two are over-achievers in Arithmetic 
Computation. 
Table 2, page 35 shows that the Kuhlmann-Anderson I.Q. 
range for Ability stanine 2 is from 71 to 80. Grade Equiva-
lent scores on which stanine 2 is based go from a low of 2.1 
in Language to a high of 4.5 in Spelling. While 4.5 in Spell-
ing does not seem to be an unusually low Grade Equivalent 
score for a fifth grader at the end of the school year it is 
substantially lower than the 10.8 that is the highest score 
in this particular grade and it is not too far from the low 
of 3.0 for the Spelling test. Of the pupils with a stanine 
ability of 2, four scored higher than 4.5 in Spelling. 
Seven of the nine pupils had repeated one or more grades, 
another one of the pupils, while not an actual repeat, had 
been placed in the grade because of age and social adjustment. 
This child with an ability stanine of 2 is the over-achiever 
in four areas in the table. The other seven over-achievement 
scores are shared by six pupils which indicates that the 
pupils with an ability stanine of 2 are working at or near 
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their capacity for achievement, even though the grade equiva-
lent scores are very low. 
Table 5. Tabulation of the 14 Pupils Having an Ability Sta-
nine of 3. (12% of the group) 
Number of Cases 
Achievement P.M. W.M. Sp. Lang. A.R. A. C. 
Stanine 
9 
8 1 
7 1 
6 2 2 
5 3 2 2 2 3 2 
4 3 4 4 1 5 4 
3 3 6 2 6 2 4 
2 5 2 5 4 1 
1 2 1 
No. of Under· 
Achi~::>vers 
No. of Over-
Achievers 1 1 2 2 
Interpretation of Findings at~bility Stanine 3: 
Three stanines below the ability stanine is considered to 
be under-achieving . Three stanines above the ability stanine 
is considered to be over-achieving. 
Of the 14 children having a Kuhlmann-Anderson I. Q. sta-
nine of 3, there are no under-achievers due to the low ability 
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stanine. Of the 14 pupils, one is an over-achiever in Spell-
ing, one is an over-achiever in Language, two are over-
achievers in Arithmetic Reasoning, and two are over-achievers 
in Arithmetic Computation. 
Ability Stanine 3 is based on the Kuhlmann-Anderson I.Q. 
range of a low of 81 to a high of 90. From Table 2, page 35 
it may be seen that the test scores ar·e from a low of 3.0 in 
Language to a high of 4.8 in Word Meaning and Spelling. 
Five of the 14 pupils had repeated one or more grades. 
The six over-achievement scores were shared by five 
pupils. The child who was an over-achiever in Spelling and 
Language had repeated one grade. 
Due to the low limit of the stanine there were no fail-
ures, however it might be pointed out that the total grade 
equivalent scores were actually failing scores in a normal 
distribution if one considers that the class is a normal 
class. 
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Table 6. Tabulation of the 21 Fupils Having an Ability Sta-
nine of 4. (17% of the group) 
Number of Cases 
Achievement 'P.M. W.M. Sp. Lang. A.R. A.C. 
Stanine 
9 1 
8 1 1 
7 1 1 3 1 1 
6 3 3 3 2 6 5 
5 8 7 6 5 6 4 
4 5 5 5 5 2 4 
3 3 2 6 2 3 3 
2 1 3 4 2 2 
1 1 
No. of Under ~ 
Achievers _1 
No . of Over-
Achievers 1 1 1 3 1 3 
Interp retation of Findings at Ability Stanine 4. 
Three stanines below the ability stanine is considered 
to be under-achieving. Three stanines above the ability sta-
nine is considered to be over-achieving . 
Of the 21 children having a Kuhlmann-Anderson I.Q. Sta-
nine of 4, there is one under-achiever and the score is in 
Arithmet ic Reasoning. Of the 21 children having a Kuhlmann-
Anderson I.Q. Stanine of 4, one is an over-achiever in Para-
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graph Meaning, one is an over-achiever in Word Meaning, one 
is an over-achiever in Spelling, three are over-achievers in 
Language, one is an over-achiever in Arithmetic Reasoning, 
and three are over-achievers in Arithmetic Computation. 
Table 2, page 35 shows that the I.Q. range for Ability 
Stanine 4 is from 91 to 96. The same table shows that the 
grade equivalent scores on which Achievement Stanine 4 is 
based go from a low of 4.1 in Language to a high of 5.4 in 
Word Meaning. 
A check of the filing system set up for this study in-
dicates that three of the 21 pupils had repeated one grade. 
The one under-achiever in Arithmetic Computation was not one 
of the "repeaters". 
The ten over-achievement scores are attributed to five 
pupils with the break-do\m being: one pupil over-achieving 
in three areas (Paragraph Meaning, Word Meaning and Language), 
three pupils over-achieving in two areas and one pupil over-
achieving in one area. 
Although we are concerned mainly with pupils more than 
two achievement stanines beyond or below the ability stanine 
of 4, it is interesting to note that the largest incidence of 
scores is at the level of stanine 5, indicating that most of 
the pupils in this group are doing work equal to or better 
than is indicated by the Ability Stanine. 
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Table 7. Tabulation of the 25 Pupils Having an Ability Sta-
nine of 5. (20% of the group) 
Number of Cases 
Achievement P.M. vv.M. Sp. Lang. A.R. A.C. 
Stanine 
9 1 2 
8 1 1 2 1 3 
7 2 6 1 4 5 1 
6 9 6 8 5 1 5 
5 5 6 5 7 6 5 
4 5 5 5 7 6 4 
3 2 3 4 4 
2 1 1 2 1 
1 2 
No. of Under 1-
Achievers 1 1 2 2 1 
No. of Over-
Achievers 2 1 2 1 5 
Interpretation of Findings at Ability Stanine 5. 
Three stanines below the ability stanine is considered 
to be under-achieving. Three stanines above the ability sta-
nine is considered to be over-achieving. 
Of the 25 children having a Kuhlmann-Anderson I.Q. Sta-
nine of 5, one under-achieved in \\ford Meaning, one under-
achieved in Spelling, two under-achieved in Language, two 
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under-achieved in Arithmetic Reasoning, and one under-
achieved in Arithmetic Computation. Of the 25 children hav-
ing a Kuhlmann-Anderson I.Q. Stanine of 5, two over-achieved 
in Paragraph Meaning, one over-achieved in Word Meaning , two 
over-achieved in Spelling, one over-achieved in Arithmetic 
Reasoning and five over-achieved in Arithmetic Computation. 
Table 2, page 35 shows that the Kuhlmann-Anderson I.Q. 
for Ability Stanine 5 is 97 to 103. The same table shows 
that the Grade Equivalent scores go from a low of 51 in Para-
graph Meaning and Language to a high of 63 in Word Meaning. 
Four of these children have repeated one grade. It is 
an interesting fact that of the repeats only one scores below 
the margin of safety and that in Arithmetic Computation which 
is the subject having five over-achievers. The nine over-
achievement scores are shared by five pupils. 
lt is in the area of Ability Stanine · s that one expects 
to find the "normal, average child" and the distribution of 
achievement scores seems to indicate that it is true. It is 
the "normal" child who becomes selective in specific areas of 
learning and of the 90 scores, 11 are above and 7 below the 
limit of safety. 
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Table 8. Tabulation of the 18 Pupils Having an Ability Sta-
nine of 6. (17% of the group) 
Number of Cases 
Achievement P .M. W.M. Sp. Lang. A.R. A. C. 
Stanine 
9 1 1 1 
8 1 4 1 2 5 
7 4 2 4 4 5 1 
6 4 5 5 3 5 6 
5 8 5 2 5 4 2 
4 1 1 5 3 1 1 
3 1 1 1 1 
2 1 1 
1 
No. of Under 1-
Achievers 1 1 2 2 
No. ot Over-
Achievers 1 1 1 
Interpretation of Findings at Ability Stanine 6. 
Three stanines below the ability stanine is considered 
to be under-achieving. Three stanines above the ability sta-
nine is considered to be over-achieving. 
Of the 18 pupils having a Kuhlmann-Anderson I. Q. Stanine 
of 6, one under-achieved in Word Meaning, one under-achieved 
in Spelling, two under-achieved in Arithmetic Reasoning and 
two under-achieved in Arithmetic Computation. Of the 18 
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pupils having a Kuhlmann-Anderson I. Q. Stanine of 6, one 
over-achieved in Language, one over-achieved in Arithmetic 
Reasoning and one over-achieved in Arithmetic Computation. 
Table 2, page 35 shows that the Kuhlmann-Anderson I.Q. 
range for Ability Stanine 6 is 104 to 110. Grade Equivalent 
scores go from a low of 55 in Arithmetic Computation to a 
hi gh of 73 in Language. y 
In 1908 Binet said of his measure of intellectual 
capaci ty that the result depended partly upon scholas t ic ac-
quisi t ion as well as upon ~cquisition relative to language 
and vocabulary which are partly scholastic and partly extr a -
scholastic . In view of the above statement the explanation 
for the six failing scores at Ability Stanine 6 is difficult 
to unde rstand since these pupils are "high average " in in -
te lligen ce and there are only three over-achieving scores as 
compared to the six failing scores. 
~/ Al~red and Simon Binet, The Development of Intelligence 
1n Ch1ld ren. Translated by Elizabeth Kite, Baltimore, 
Will1ams and Wilkins Co., 1916, p. 259. 
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Table 9. Tabulation of the 14 Pupils Having an Abili ty Sta-
nine of 7. (12% of the group) 
= = =========-====·--
Number of Cases 
Achievement P.M. VV.M. Sp. Lang. A.R. A.C. 
Stanine 
9 1 1 2 1 2 2 
8 2 2 1 2 3 2 
7 7 4 3 7 1 2 
6 1 5 5 1 2 1 
5 1 1 2 1 3 4 
4 2 1 1 1 3 2 
3 
2 1 1 
1 
No. of Under ~ 
Ac hievers 2 1 1 2 3 3 
No. of Over-
Achievers 
Interpretat i on of Findings at Ability Stanine 7. 
Three stanines below the ability stanine is considered 
to be under-ac hieving. Three stanines above the ability 
stanine is considered to be over-achieving. 
Of the 14 children having a Kuhlmann-Anderson I. Q. Sta-
nine o f 7, two under-achieved in Paragraph Meaning, one under-
achieved in Word Meaning, one under-achieved in Spelling, two 
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under-achieved in Language, three under-achieved in Arith-
metic Reasoning and three under-achieved in Arithmetic Com-
putation. Since a pupil must be more than two stanines over 
his ability stanine to be an over-achiever the re is no chance 
to achieve this point as nine is the upper limit o f the sta-
nine table. 
Table 2, page 35 shows that the Kublmann-Anderson I. Q. 
range for Ability Stanine 7 is from 112 to 116. The same 
table shows that the Grade Equivalent scores on which Achieve-
ment Stanine 7 is based go from a low of 6.0 in Arithmetic 
Computation to a high of 7.9 in Paragraph Meaning . 6.0 is an 
acceptable grade placement score for a fifth grade pupil at 
the end of the school year but for a pupil whose ability sta-
nine is 7 it is in the under-achievement range. 
Of the twelve under-achievement scores one pupil is 
responsible for four, another for three, two others for two 
each and one pupil for one score. The two pupils who con-
tributed to seven under-achievement scores should be re-
tested. The file card indicates that further testing is de-
sirable since the five pupils were not under-achievers in 
their past t wo grades. 
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Table 10. Tabulat1on of the 11 Pupils Having an Ability Sta-
nine of 8. ( 7% of the group) 
Number of Cases 
Achievement P.M. W.M. Sp. Lang. A.R. A.C. 
Stanine 
9 1 3 2 2 2 1 
8 2 1 1 3 2 2 
7 1 2 2 2 2 1 
6 6 1 2 2 4 5 
5 1 4 4 2 1 
4 2 
3 
2 
1 
No. of Under 
Achievers 1 4 4 2 1 2 
No. of Over-
Achievers 
Interpretation of Findings at Ability Stanine 8. 
Three stanines below the ability stanine is considered 
to be under-achieving. Three stanines above the ability sta-
nine is considered to be over-achieving. There is no oppor-
tunity for over-achievement with a ceiling of nine. 
Of the 11 children having a Kuhlmann-Anderson I.Q. Sta-
.. .. .~:: 
nine of 8, one under-achieved in Paragraph Meaning, four 
· ~· 
)i~ 
. P' . 
• ,., ;.>• 
~ ·· . · · 
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under-achieved in Word Meaning, four under-achieved in Spell-
ing, two under-achieved in Language, one under-achieved in 
Arithmetic Reasoning and two under-achieved in Arithmetic 
Computation. 
Table 2, page 35, shows that the Kuhlmann-Anderson I.Q. 
range for Ability Stanine 8 is from 117 to 122. The same 
table sho\~ that the Grade Equivalent scores on which Achieve-
ment Stanine 8 is based go from a low of 6.1 in Arithmetic 
Computation to a high of 9.2 in Paragraph Meaning. While 6.1 
is a creditable grade equivalent score for the end of the 
fifth grade there is a great discrepancy between that and 
the 9.2 in Paragraph Meaning for Achievement Stanine 8. 
Of the 14 under-achieving scores, one pupil is credited 
with four, two pupils with three each, one pupil with two 
and two others with one each. 
The pupil who has four under-achieving scores out of six 
needs further study. Her file card indicates that in Grade 
Three the achievement stanines were consistent with ability. 
At the fourth grade level they were varied to the extent that 
Paragraph Meaning was assigned stanine 9 but Arithmetic Com-
putation was assigned stanine 3. Her grade four stanines were 
9, 7, 6, 8, 6, 3, and at the end of the fifth grade they had 
changed to 6, 5, 5, 7, 6, 4 indicating that one o f the tests 
did not yield reliable results. 
l:I!Boeton Unive .. rsit;v S_chool of E!ll,\Ca ~:iop. '· ·· .--.......... Li brar~ 
' 
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Table 11. Tabulation of the 5 Pupils Having an Ability Sta-
nine of 9 . (Upper 4% of the group) 
Number of Cases 
Achievement P.M. W.M. Sp. Lang. A.R. A. C. 
Stanine 
9 3 3 2 1 2 1 
8 1 1 2 1 1 1 
7 1 1 1 
6 1 1 2 
5 1 1 
4 1 
3 1 
2 
1 
No. of Under 
Achievers 1 1 2 1 ~ 
No. of Over-
Achievers 
Interpretation of Findi ngs at Ability Stanine 9. 
Three stanines below the abi l ity stanine is considered 
to be under-achieving. Conversely, three stanines above the 
ability stanine is considered to be over-achieving but the 
ceiling of nine prevents any over - achievement. 
Of the 5 children hav i ng a Kuhlmann-Anderson I.Q. Stanine 
of 9, one under-achieved in Word Meaning, one under-achieved 
in Spelling , two under-achieved in Language, one under-
achieved in Arithmetic Reasoning, and three under-achieved 
in Arithmetic Computation. 
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Table 2, page 35 shows that the Kuhlmann-Anderson I.Q. 
range for Ability Stanine 9 is from 124 to 129. The same 
table shows that the Grade Equivalent scores on which Achieve-
ment Stanine 9 is based go from a low of 6.4 in Arithmetic 
Computation to a high of 11.3 in Paragraph Meaning. 
Of the eight under-achieving scores, one pupil is 
credited with five, one pupil with two and one pupil with 
one. The grade equivalent scores considered under-achieving 
were 70, 67, 66, 56, 54, 53, 51, and 46. When one considers 
that 70, 67 and 66 are well above the grade level the five 
remaining scores are true under-achievers credited to three 
pupils, one of who~ had three of the scores and the other two, 
one each. From an examination of the file card a repeat test 
of achievement is indicated since the pupil shows a consistent 
lowering of achievement stanines from the previous year. 
Our concern is with the identification of scores that 
are more than two achievement stanines above or below the 
ability stanine. 
The table on page 54 shows the distribution of the number 
of deviations and the percentages of such deviations in re-
lation to the total group. 
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Table 12. Distribution of Deviate Scores 
Number of Pupils Percent of Pupils 
Area of Having Achievement Having Achievement 
Testing Above tlelow At Above Below At 
Abil. Abil. Abil. Abil. Abil. Abil. 
Par. Meaning ••••• 4 3 114 3.3 2.5 94.2 
Word Meaning ••••• 3 8 110 2.5 6.6 90.9 
Spelling ••••••••• 9 8 104 7.4 6.6 86.0 
Language ••••••••• 10 8 103 8.3 6.6 85.1 
Arith. Reasoning. 7 10 104 5.7 8.3 86.0 
Arith. Comp ...•.• 14 11 96 11.6 9.1 79.3 
From the evidence it would seem that the most valid 
single test is the one in ~aragraph Meaning with but seven 
exceptions or less than six per cent of the group showing a 
discrepancy between the achievement and the ability stanine. 
The least reliable single test seems to be the one in Arith-
metic Computation with twenty-five exceptions, or more than 
twenty per cent of the group. 
As was pointed out in the chapter or research, the school 
curriculum may alter the grade norms to such an extent that 
they are invalid for comparison with national norms but this 
does not alter the fact that Arithmetic Computation has a 
greater number of exceptions in this group. 
This may be a normal outcome since a report prepared for 
Lewiston, Maine, by Walter N. Durost entitled "Report on the 
Administration of the Junior High School Guidance Battery 
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Grade 8, April 1954" states: 
'~ables 4a to 4i, inclusive, show the bivariate 
distribution of the utis test against each of the sub-
ject matter tests. These look fairly typical of those 
found in other communities. In paragraph meaning there 
would not appear to be many pupils who are not perfor-
ming in a manner consistent with their mental ability. 
Arithmetic computation shows more evidence of pupils 
whose performance is not consistent with their ability 
to perform and this is very often the case." 
1/ Walter N. Durost, The Lewiston Report, Test Service and 
Advisement Center, Dunbarton, New Hampshire, 1954. 
CHAPTER V 
CONCLUSIONS 
Summary Statements--The ultimate usefulness of any in-
telligence test is determined by the extent to which it will 
predict future levels of performance in school and life. 
The results from standardized achievement tests are of 
primary concern to the classroom teacher for the obvious 
reason that they serve to give her a mor e critical picture 
concerning the achievement of the children. Since many fac-
tors alter the results of achievement tests it becomes neces-
sary to interpret the scores in the light of the child's 
ability to achieve. All evaluation should be in terms of the 
ability of the child. 
Raw scores on any one test have comparatively little 
meaning therefore it is necessary to interpre t the scores by 
trans l a ting them into other scores with definable or obvious 
significance. y 
Dr. Durost says that there is no more vexing problem 
in the field of evaluation for the practical school person 
than that of comparing capacity to do school work and actual 
achievement in school. 
1/ Walter N. Durost, The Lewiston Report, Test Service and 
Advisement Center, Dunbarton, New Hampshire, Grade 8, April, 
1954. 
-56-
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The solution of the problem proposed in this thesis is 
the establishment of stanines (nine point standard scores) as 
the score units in which the capacity-achievement comparisons 
shall be made. 
.!1 The World Book Company describes the standard score 
as another way of changing a point score into a score which 
compares an individual with others in a group. In this method 
of scoring, some number is taken as the average (stanine 5) 
and other scores are adjusted to this average in the manner 
of grading on the curve. Acc·ording to the above source, 
three school systems, two in New England and one in Florida 
are recording their test results according to stanine values. 
These stanine scores are easy to compute and are readily com-
prehended by teachers, pupils and parents. They are stable 
by comparison with quotient type scores or percentile ranks, 
definable in adjective terms and sufficiently precise for all 
ordinary statistical purposes. 
The Stanford Achievement Test was administered to the 
fifth grade in May, 1956. At the time of testing, the grade 
placement according to the Stanford Achievement Test, was 5.8, 
or fifth year, eighth month. It was assumed that the average 
fifth grade pupil would attain a score of 5.8 at that time. 
The facts do not support the assumption. The average (sta-
1/ Herschel T. Manuel, Taking a Test, World Book Company, 
Yonkers-on-Hudson, New York, 1956, p. 14. 
nine 5) fifth grader scored at varying grade placements as 
follo~~= 
Par. Mean 
51-57 
Word Mean. 
55-63 
Spelling 
53-57 
Lang. 
51-61 
A.R. 
52-59 
A. C. 
52-53 
The low score in each subtest is substantially lower than 
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the anticipated 5.8. If the next higher (stanine 6) and the 
next lower (stanine 4) levels, which would include 54% of 
the class,are used the results are more in line with an ex-
pected distribution and this pattern results: 
Par. Mean 
45-68 
Word Mean. 
49-70 
Spelling 
49-67 
Lang. 
41-73 
A.R. 
47-67 
A. C. 
48-58 
Judging from the above pattern the greatest over all achieve-
ment is in the Language area and the lowest over all achieve-
ment is in the Arithmetic Computation area. In the area of 
Arithmetic Computation there were more pupils (11.6% of the 
group) achieving above ability and more pupils (9.1% of the 
group) achieving below ability than in any other sub-test 
area. 
Paragraph Meaning was the most consistent sub-test area 
with less than six per cent of the group deviating from the 
prescribed two or more stanines. 
It is not to be presumed that the highest scores for 
the entire group were to be found in the Language sub-test. 
The Paragraph Meaning sub-test scores assigned to stanine 9 
were 97-113 while the Language sub-test scores assigned to 
stanine 9 were 90-112. Arithmetic Computation sub-test scores 
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assigned to stanine 9 were 64-68 indicating that either the 
test or the curriculum is at fault in that area. 
Implicat ions--A major advantage of a pupil record of 
the type proposed in this thesis is the inclusion of a pupil 
profile, set up in stanine terms, which shows graphically the 
peaks and valleys of achievement in relation to measured in-
telligence capacity. From the preliminary preparation for 
this study it was determined that the first grade pupil has 
higher peaks and lower valleys than any other grade group. 
The second grade shows a leveling trend, as do the following 
grades except in instances where the pupil is definitely 
above or below the grade level in a particular area. The 
long term records indicate an adherence to a given stanine 
level for both intelligence and achievement tests. The vari-
ations (deviation of more than two stan1nes in two or more 
subjects) are to the teacher what the x-ray is to t he doctor. 
The treatment depends upon the diagnosis. Inconsistence with 
pas t performance is an indication that the points of weakness 
s hould be investigated to discover causes and institute reme-
dial action. An achievement record in line with capaci t y is 
the normal pattern even if both achievement ' and capacity are 
low or high. The instruction should be adapted to the pupil's 
ability to learn. 
Limitations of the study--This study of 121 pupils spans 
a three year period ending with the fifth grade. The pre-
liminary work for the study included all (1193) pupils in 
the public schools in a small town in Massachusetts for a 
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three year period, 1954 to 1956. The computation of s tanines 
us e d as statistics in this study is based on the record of 
' the 1956 fifth grade group. The report points out high and 
low achievers as determined by a stanine scale. 
Suggestions for further study--Further study could in-
clude (1) An analysis of the areas of strength and weaknes s 
with possible remedial action. 
(2) Establishment of local norms for each grade . 
(3) A follow-up of the pupils through junior high school. 
(4) Revision of the curriculum. 
(5) The effect of changing schools even though it is 
within the system. 
(6) Investigation of promotional policies in the system. 
The pupil who is at the level of stanine 1, remains 
at stanine 1 throughout his school years and if that 
is necessary does it matter in which grade group 
he is? 
(7) Comparison of local norms with national norms. 
APPE1iTI I X 
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